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Summary 
New bioassay system developed by Murata et al. to measure the antioxidative activity was applied 
to the mature leaf and fIUit of 163 species of orange subfamily plants. Plant materials were collected 
from the genetic resource pr巴servationat Saga University. Th巴antioxidativ巴activityof the leaf ranged 
from 1，000 U/ml to 492，000 U/ml. The leaf collected in summer showed higher antioxidative activity 
than th巴leafin wint巴r.The antioxidativ巴activityof the leaf of Yuzu (Citnιs junos) and satsuma was rela守
tively low with a few of exceptions. The antioxidatve activity of juice was higher than the leaf， peel and 
segm巴ntmembrane. The highest activity of 698，000 U/ml was measured in Citrus macrophyllα. In addi司
tion， juice maintaned the high antioxidative activity after th巴heattr巴atmentfor 10 minutes. The high heat 
-stability suggests that therear巴someantioxidative compounds which is water-solubl巴andheatωtolerant. 






















イド類，クロロゲン酸などと， ~~;容?生のカロチノイド類，ビタミン E (αmトコフェノール)な
どが含まれている.フラボノイド類としては，ルチンやディオスミンのような一般的なフラボ、
ノイド，ヘスベリジンやナリンジンのようなカンキツ類特有のフラパン，フラパノン(フラノ
イド利)配糖イ体本でで、あるエリオシ iト、 1リjンなどがある 4ι，5，9，l(刈j(山()ペ)
ン，戸一カロチン， sクリプトキサンチン，ゼアキサンチンなどが含まれている III
カンキツ類のビタミンC含量は， 21 ~ 150mg/100 gであり 12) ポリフェノール類の総量は，






















いて乳鉢と乳棒を用いでよく磨砕し，遠心分離 (800仕pmX10mirりした.巣肉の場合は， 500 





化活性を測定した.すなわち，0.02Mトリス一塩酸緩衝液 (pH7.4) にT2ファージ (final4X 




Table 1. Antioxidativ巴activityof口rangesubfamily plants 
Except subtribal groups ofTrueCi刷 sFruit Tre巴s.
Activity (U/持ex 103) 
No目 Species" Summer Winter 
leaf leaf 
1 Glycosmis pentaphyU，α 53 55 
2 G. mauritiana 76 44 
3 G. citrifolia 475 402 
4 Clause間以cavatα 222 170 
5 C. lansium 77 73 
6 C. hαrmandiana 119 88 
7 C. anisata 207 196 
8 Murraya paniculata 218 175 
9 M. koenigii 96 100 
10 Merrillia caloxylon 49 40 
1 Triphasia triforia 252 198 
12 Paramignya lobatα 61 60 
13 Paramignya (unidentifi配i) 62 60 
14 Seνerinia buxiforiα 37 37 
15 Hesperethusa crenulata 105 70 
16 Citropsis schweinfurthii 21 17 
17 C. gilletiana 168 140 
18 C. gabunensis 167 164 
19 Atalantia monophyllα 52 55 
20 A. spinosa 50 53 
21 A. roxburghiana 18 16 
22 A. cのlanica 27 20 
23 A. biloculalis 55 55 
24 Swinglea glutinosa 122 118 
25 Aegle marmelos 206 183 
26 Afraegle paniculata 180 181 
27 Feronia limonia 256 256 
28 Feroniella oblata 210 213 
29 Citropsis gabunensis X 107 92 
C 
， AITangement follows Swingle and Reece'5i 

























( 4 )， C. anisata (7)， Murraya paniculata 
( 8 )， Triphωiαtrifolia (11)， Aegle marmelos 














Table 2. Antioxidative activity of species， hybrids and cultivars in Tru巴CitrusFruit Trees 
× 
No. Sp巴ciesI Cultivar Summer Winter Albedo Flavedo Juice 
30 Fortunella japonica 55 38 18 27 240 
31 F polyandra 53 54 24 43 369 
32 F oboνata 40 39 40 28 397 
33 F hindsii(2 x) 42 53 
34 F hindsii(4 x) 43 44 
35 Microcitrus白山tralasica 358 300 
36 M. inodor.α 98 103 
37 M.pap胤2na 60 50 
38 Citrus hystrix 272 298 111 240 354 
39 C. micrantha 108 73 52 38 448 
40 C. latipes 59 40 8 84 331 
41 C. macrophylla 184 156 78 41 698 
42 C. macroptera 79 64 
43 C. ichangensis 112 114 
44 C. medica 320 315 
45 ‘Tosa Buntan' 71 42 388 
46 ‘Miyauchi Iyo' 24 37 430 
47 ‘Triurnph' 50 58 36 139 
48 ‘Star Ruby' 112 27 25 315 
49 Microcitrus inodora X 107 105 
Eremocitrus glauca 
50 ‘Tosa Buntan' X 233 232 
Poncirus tγifoliata 
51 ‘Tosa Buntan' X 132 128 53 58 538 
Microcitrus inodora 
52 前 iyauchiIyo' X 494 282 88 222 236 
Microcitrus inodora 
53 Citrus sinensis + 64 58 
ι 
向Notmeasured 
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ドおよびさじよう膜を含む果汁に分けた.結果は第2表に示す.
葉の抗酸化活性は，Microcitrus australasica (35) とCitrus medica (シトロン) (44)で高
く， 300，000U/叫以上で、あった.仁 hystrix(38)は， 270，000U/Jni!以上の抗酸化活性を示した.








hystrix (38)では，アルベド，フラベドともに抗駿化活性が高かった.また，‘宮内イヨ， X 
M. inodora (52)のブラベドで，抗酸化活性は高かった.















τ'able 3. Antioxidative activity of satsuma (Citrus 
tmshiu) and related cultivars (c. reticulata). 
Activity (U/me X 1ぴ)
No. Cultivar 
Leaf" Juic巴bPeel b 
54‘Aoi Unshu' 






61 'Jyuman Unshu' 5 
62‘Kuno Unshu' 4 
63 'Miho Wasピ 4
64 'Miyagawa Wasピ 5
65‘Miyamoto Wasピ 4
66‘Nichinan NO.1' 3 
67‘Okada Unshu' 3 
68‘Okitsu Wasピ 4
69‘Ootsu NO.4ヲ 3
70‘Osuzu Wase' 4 
71 ‘Oura Wase' 128 
72‘Sakikubo Wase' 1 
73 'Ueno Was巴 3
74‘Yamakawa Wase' 3 
75 'Wakiyama Wasピ 6
76 Cl巴mentine 213 
‘Clem巴ntinade Nules' 
77 Nagashima Mikan 5 
n ~~n~ 3 
79 Honchi Kokitsu 3 


















































Table 4. Antioxidative activity ofYuzu (Citurs junos) and related 
acid citrus. 
Activity (U/me x 10') 



































































































Sudachi Tokushima 2 
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Citrus wild species" 
Citrus wild species" 
Citrus wi/d species" 
Citrus wild 

































































































































































































Table 6. Heat-stability of antioxidative substances of Citrus and 
No. Species /Cultivars 
3 Glycosmis citrifoliα 
Sampl巴
Activity(U/me X 103) 
4 Clausena excavata 
7 C.αnisata 
8 凡1urrayapaniculata 
11 Triphasia trifolia 
25 Aegle mαrmelos 
27 Feronia limonia 
28 Feroniella oblate 
30 Fortunella japnonica 
31 F. polyandra 
32 F. obovata 
35 Microcitrus australasica 
38 Citrus hystrix 
39 C. micrantha 
40 C. latipes 
41 C. macrophylla 
44 C. medica 
45 ‘Tosa Buntan' 
46 ‘Miyauchi Iyo' 
48 ‘StarRuby' 
50 'Tosa Buntan' X 
Poncirus trifoliata 
51 ‘Tosa Buntan' X 
Microcitrus inodora 
52 'Miyauchi Iyo' X 
A主inodora
71 ‘Oura ¥νase' 
76 Clementin巴
'Clementina de Nules' 




winter leaf 402 












































































































全体的に果汁の抗酸化活性が高く ，Citrus micrantha， C. macrophylla，‘山根系ユズ，‘宮内
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